Factors affecting the reassociation and reactivation of the half-molecular weight nonidentical subunits of pigeon liver fatty acid synthetase.
The pigeon liver fatty acid synthetase complex (14 S) is dissociated in low ionic strength buffer containing dithiothreitol to form a half-molecular weight subunits (9 S) which are completely inactive for the synthesis of saturated fatty acids. The dithiothreitol-protected (reduced) subunits are rapidly reassociated and reactivated to form the active enzyme complex, not only by an increase in salt concentration but also by micromolar concentrations of NADP+ or NADPH. Increases in KCl or NADPH concentration result in an increase in the extent of reactivation (equilibrium) with no change in the over-all rate of the reaction or the half-life ofreactivation of the enzyme. The extent (equilibrium) of reactivation of the enzyme is the same in 0.2 M potassium phosphate buffer, pH 7.0; 0.2 M KCl in 5 mM Tris-35 mM glycine buffer, PH 8.3; and 50 muM NADP+ or NADPH in the Tris-glycine buffer. The extent and rate of reactivation of the enzyme is dependent not only on ionic strength and NADPH concentration, but also on pH and temperature. Reactivation with 0.2 M KCl is optimal between pH 7.3 and 8.5. At higher and lower pH values the rate and extent of reactivation are lowered. The rate and extent of reactivation are also decreased as the temperature is lowered below 10 degrees. At 0 degrees there is little reactivation of enzyme activity. However, in the presence of 0.2 M KCl containing 15 to 40% glycerol at 0 degrees, reactivation of the enzyme is about 50% complete. The rate of reactivation of enzyme in the presence of KCl or NADPH conforms to first order kinetics. This result suggests that the subunits first combine to form an inactive complex which is subsequently transformed to an enzymatically active complex. Evidence for the presence of inactive complex was obtained in experiments carried out in 0.2 M KCl at pH 6.0, and in 0.2 M KCl at pH 8.3, at both 6 and 3 degrees. Under these conditions the amount of complex observed upon ultracentrifugation was greater than expected from determinations of enzyme activity. The above findings suggest that ionic and hydrophobic interactions, and possibly the water structure surrounding the interacting sites, are of prime importance in reassociation and reactivation of enzyme. In addition, NADP+ and NADPH have very specific effects in bringing about reassociation and in maintaining the structural integrity of the multienzyme complex.